Many attempts, based on biochemical properties, have been made to differentiate strains of the tribe Eschericheae-a biochemically heterogeneous collection of the Enterobacteriaceae-into genera. In the sixth edition of Bergey's Manual (Breed et al., 1948) , these strains, if of animal origin, are classified into three genera: Escherichia, Aerobacter, and Klebsiella. The genus Aerobacter is subdivided into two species, Aerobacter aerogenes and Aerobacter cloacae. More recently Kauffmann (1951) has claimed that the Friedlander (Klebsiella), Aerobacter, and Aerogenes "types" belong to one common group, which should be termed Klebsiella, as according to the rules of nomenclature this name has priority over the other two terms. In this article, using biochemical and morphological criteria, the relationship between A. aerogenes and A. cloacae will be discussed.
It is generally accepted that according to their action on gelatin, Aerobacter strains may be divided into nonliquefying A. aerogenes and gelatin liquefying A. cloacae. The latter are claimed to be the only Eschericheae strains which liquefy gelatin. Working with a few strains, Kligler (1914) found that A. aerogenes attacked glycerol whereas A. cloacae did not. Johnson and Levine (1917) stated that A. aerogenes differs from A. cloacae in that it forms gas from glycerol, is nonumotile, and rarely liquefies gelatin. Inositol was first used for the differentiation of Eschericheae strains by MacConkey (1905) . Mackie (1921) observed absolute positive correlation between capsule formation, fermentation of inositol, and absence of motility, and Hay (1932) noted that the feature most characteristic of the mucosus capsulatus group (Ylebsiella), apart from capsulation, was its ability to ferment inositol, but that this was shared also by A. Media. The following media were used in the biochemical examination of the strains: arabinose, xylose, rhamnose, glucose, sucrose, maltose, lactose, glycerol, adonitol, mannitol, dulcitol, sorbitol, salicin, and inositol: 0.5 per cent of each of these "sugars" was added to a basal medium consisting of 0.5 per cent Bullox's meat extract, 1.0 per cent of Riedel's peptone, and 0.5 per cent NaCl. Casein digest broth (for indole production), nitrate medium (for nitrate reduction), fluid urea medium,2 fluid and solid ammonium-glucose and ammonium-sodium-citrate medium, glucosephosphate broth (for the determination of the methyl red reaction and acetyl-methyl-carbinol formation), and ferro-chloride gelatin (for gelatin liquefaction and HiS production).
Indole production was determined after one day's incubation at 37 C; the production of 2The composition of the urea medium was: peptone (Difco), 1 g; NaCl, 5 g; KH2PO4, 2 g; glucose, 1 g; urea, 20 g; phenol red (1:500), 6 ml; acetyl-methyl-carbinol using the Barritt method (1936) after two days' incubation at 37 C; the methyl red reaction and the reduction of nitrates after four days' incubation at 37 C. The urea, ammonium-glucose, and ammonium-citrate media (both fluid and solid) were observed for four days; the ferro-chloride gelatin for at least 60 days; the "sugars" for 30 days.
Determination of motility. The strains were tested for motility by examining microscopically, with an oil immersion lens, wet preparations of 3 to 4 hours 37 C casein digest broth cultures.
Capsule determination. This was done by Qrskov's direct agar microscopy method (1922) and also using Klieneberger-Nobel's method A2 (1948) for capsule staining.
RESULTS
The morphological and biochemical properties of the strains studied are recorded in table 1.
Nearly all strains promptly fermented arabinose, xylose, rhamnose, glucose, sucrose, maltose, mannitol, and sorbitol although with a few strains the fermentation of one or more of the "sugars" was late, and with some strains negative. Only two strains failed to form gas in glucose and mannitol. (A Durham tube was used only in these two substrates and in glycerol.) Nearly all strains gave the classical IMViC reactions of Aerobacter (aerogenes and cloacae). However, based on all biochemical properties tested the strains fall readily into two large groups-A. cloacae hereinafter designated as group I and A. aerogenes hereinafter designated as group II. All group I strains examined were nonencapsulated; all but 13 group II strains were encapsulated. Some of the group I strains were motile, whereas all group II strains were nonmotile. The similarity of biochemical properties of encapsulated and nonencapsulated group II strains suggests some common origin. This view is strengthened by the fact that some nonencapsulated and encapsulated group II strains isolated from the same specimen had identical biochemical properties.
The substrates important in the biochemical differentiation of strains of the two groups are: salicin, inositol, glycerol, and gelatin, and of less importance, dulcitol and urea. Only one group I strain fermented inositol and only one fermented dulcitol; none fermented glycerol. The fermentation of salicin was usually late, occurring between the third and seventh day of incubation although a few strains promptly fermented this glucoside and a few strains failed to attack it. All strains liquefied gelatin. The utilization of urea varied; some strains promptly utilized urea, others did not decompose it until between the second and fourth days' incubation, while still others did not attack this substrate. The important properties of some typical group I strains are given in table 2.
All but 7 group II strains promptly fermented inositol. With 6 strains the fermentation occurred between the second and fifth days, but the seventh strain failed to ferment this substrate. Inositol fermenting mutants were obtained later from this strain. (Attempts to obtain an inositol fermenting mutant from a group I strain have proven unsuccessful until now.) Some strains fermented dulcitol. All group II strains tested promptly fermented glycerol with acid and gas production, and all but one promptly fermented salicin. Seventeen group II strains liquefied gelatin. All but 3 group II strains promptly utilized urea.
The fermentation of glycerol by A. cloacae strains has been reported by Griffin and Stuart (1940) and by Brooke (1951) . These workers agree that no gas is formed in this fermentation. The main point of differentiation between A. aerogenes and A. cloacae in Bergey's Manual is that the latter organisms ferment glycerol without gas production. Brooke claims that glycerol fermentation by A. cloacae does not occur until between the second and fifth days of incubation. This late fermentation may be due to aerobic adaptation with different end products being formed than those formed when glycerol is fermented by group II strains. This is being investigated. It is suggested that glycerol tests be read after 24 hours' incubation.
Recent experiments with one typical group I and one typical group II strain have shown that when strict fermentation tests are done, virtually all oxygen being removed, glycerol is not fermented by the group I strain although it is still fermented by the group II strain. The addition of different naturally occurring hydrogen acceptors -sodium fumarate, sodium pyruvate, peptone (Difco)-to the medium still did not result in the group I strain fermenting glycerol (Magasanik et al., 1953) . These workers also have found that glycerol can be used for respiration by both groups of organisms, the enzyme being adaptive Magasanik (1953) working
The large number of nonlactose fermenters or with the same strains showed that, whereas the of late-lactose fermenters in group I does not of group II strain could use inositol for respiration necessity invalidate the inclusion of these or-(the enzyme being adaptive), the group I strain ganisms in the tribe Eschericheae. The fact that could not attack inositol.
many of these organisms are nonlactose or late-lactose fermenters suggests that they be designated as paracolons. However, it is usually accepted that the term paracolon has no definitive meaning and merely serves as a useful repository in which to place gram negative Eschericheae which cannot be otherwise classified. Stuart et al. (1943) 
